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(57) Abstract: An exemplary single-cylinder cylinder head
(1) and an exemplary engine block are disclosed. The single-
cylinder cylinder head (1) for mounting onto one of a series of
cylinders of a large internal combustion engine may comprise
in total exactly five cylinder mounting holes (30, 32, 34, 36,
38) in an outer circumferential region of the single-cylinder
cylinder head (1). The in total exactly five cylinder mounting
holes (30, 32, 34, 36, 38) within the cylinder head (1) are
non-equidistantly arranged around a central injector recess

(18).
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Description

CYLINDER HEAD AND ENGINE BLOCK CONFIGURATION

Technical Field

The present disclosure generally relates to a cylinder head and an
engine block, and more particularly to a single-cylinder cylinder head and an

engine block for large internal combustion engines.

Background

Cylinder heads are mounted onto cylinders for defining a
combustion chamber between a cylinder closing face of the cylinder head, a
cylinder liner, and a moving piston. Generally, cylinder heads for mounting on
cylinders are either adapted as single-cylinder cylinder heads or multi-cylinder
cylinder heads. Single-cylinder cyﬁnder heads are mounted onto a single cylinder
(for example, of a multi-cylinder block), whereas multi-cylinder cylinder heads
are mounted as a single part onto a plurality of neighboring cylinders (for
example, of a multi-cylinder block).

Cylinder heads of large internal combustion engines accommodate
a plurality of various components such as inlet valves, outlet valves, gas inlet and
outlet channel system, injector(s), pushrods, and cooling channels. Due to the
plurality of components, package restrictions arise as positioning of one
component within the cylinder head may affect the positioning of the remaining
components.

The present disclosure is directed, at least in part, to improving or

overcoming one or more aspects of prior systems.
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Summary of the Disclosure

In one aspect of the present disclosure, a single-cylinder cylinder -
head for mounting onto one of multiple cylinder sections o f a large internal
combustion engine may comprise a cylinder head body having a gas system side,
a pushrod side opposing the gas system side and a circular cylinder closing face
with a central injector opening, a pair of inlet openings, and a pair of outlet
openings, wherein the central injector opening may be disposed centrally in the
circular cylinder closing face and a central axis passes through the central injector

opening from the gas system side to the pushrod side, and the pair of outlet

openings and the pair of inlet openings are arranged on opposing sides with

respect to the central axis. The single-cylinder cylinder head may further
comprise a central injector recess extending through the cylinder head body to the
central injector opening, a gas inlet channel system extending from the gas
system side through the cylinder head body to the pair of inlet openings, a gas
outlet channel system extending from the pair of outlet openings through the
cylinder head body to the gas system side, a pushrod passage extending through
the cylinder headi body at the pushrod side, and in total exactly five cylinder
mounting holes extending fhrough the cylinder head body in an outer

circumferential region of the cylinder head, wherein the in total exactly five

~ cylinder mounting holes are non-equidistantly arranged around the central

injector recess.

In another aspect of the present disclosure, an engine block for a
large internal combustion engine may comprise a plurality of cylinder sections,
each cylinder section having in total exactly five cylinder head mounting
structures arranged around a cylinder bore for mounting of a single-cylinder
cylinder head thereon, wherein the in total exactly five cylinder head mounting
structures of each cylinder section are non-equidistantly arranged.

In yet another aspect of the present disclosure, a large internal

combustion engine may comprise an engine block as exemplary disclosed herein,
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with a plurality of cylinder sections, each cylinder section having in total exactly
five cy_linder head mounting holes: The Iargé internal combustion en‘gine may
further comprise a pluraﬁty of singIe&yiinder cjlinder heads as exemplary
disclosed herein, wherein each single-cylinder cylinder head is mounted onto a
respective cylinder section of the engine block via in total exactly five mounting
members connecting the in total exactly five cylinder mounting holes of a
respective single-cylinder cylinder head to the in total exactly five cylinder head
mounting structures of a respective cylinder section of the engine block.

Other features and aspects of this disclosure will be apparent from

the following description and the accompanying drawings.

Brief Description of the Drawings

Fig. 1 is an isometric view of an exemplary cylinder head;

Fig. 2 is a bottom view of the exemplary cylinder head of Fig. 1;

Fig. 3 is a schematic drawing of an exemplary cylinder head,;

Fig. 4 is a schematic drawing of another exemplary cylinder head;

Fig. 5 is a schematic drawing of two neighboring exemplary
cylinder heads;

Fig. 6 is a schematic drawing of two neighboring other exemplary
cylinder heads; and

| Fig. 7 is a schematic drawing of an exemplary engine block of a

large internal combustion engine.

Detailed Description

The following is a detailed description of exemplary embodiments
of the present disclosure. The exemplary embodiments described therein and
illustrated in the drawings are intended to teach the principles of the present
disclosure, enabling those of ordinary skill in the art to implement and use the

present disclosure in many different environments and for many different
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‘applications. Thefefore,"t_he exemplary embodiments are not intended to be, and

should not be consider_éd as, a limiting description of the scope of patent
prdtection. Rather, the scope of patent protection shall be defined by the
appended claims.

The present disclosure may be based in part on the realization that
variations of a mounting hole arrangement of a cylinder head may facilitate an
improved cylinder head configuration in terms of, for example, flow optimized
charge air/exhaust gas channel design, stiffened structure, additional space for
additional components, package requirements, and/or close side by side
arrangement of neighboring single-cylinder cylinder heads.

Accordingly, a single-cylinder cylinder head configuration is
disclosed that comprises a cylinder mounting hole conﬁguratibn which pays
attention on package restrictions while improving the package situation.

Referring now to Figs. 1 and 2, an isometric view and a bottom
view of an exemplary cylinder head is shown.

Cylinder head 1 is adapted as a single-cylinder cylinder head for
covering exactly one cylinder of a plurality of cylinders of a large internal
combustion engine. Cylinder head 1 comprises a cylinder head body 2.

Cylinder head body 2 has a circular cylindér closing face 4 which
faces a piston in a mounted state of cylinder head 1 on one cylinder to define a
combustion chamber between circular cylinder closing face 4, a cylinder liner and
a top of a moving piston. Cylinder head body 2 has a gas éystem side 6 and a
pushrod side 8 which opposes gas system side 6.

Circular cylinder closing face 4 includes a central injector opening
10 disposed centrally in the circular cylinder closing face 4. A central axis 12
passes through central injector opening 10 from gas system side 6 to pushrod side

8.
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A pdir_ of bﬁﬂét__opferi_ings 14 and a pair of inlet yoypeni.n'gs 16 are

disposed in circular cylinder cfosin‘g face 4, and arranged on op‘p‘osing‘sides with

- respect to central axis 12.

Each opening of both the pair of inlet openings 16 and fhe pair of
outlet openings 14 includes a valve seat providing a sealed connection with a |
respective valve in a mounted state if the respectivé valve is in a closed position.

Cylinder head 1 further comprises a central injector recess 18, a
gas inlet channel system 20 and a gas outlet channel system 22.

Central injector recess 18 extends from a top of cylinder head 1
through cylinder head body 2 to central injector opening 10. Adapted to receive
an injector (not shown), central injector recess 18 may provide an injector seat
and may be connected to and/or surrounded by cooling channels. Alternatively,
cylinder head 1 may comprise a prechamber.

Gas inlet channel system 20 extends from an inlet channel system
flange section 24 at gas system side 6 through cylinder head body 2 to the pair of
inlet openings 16. In the shown configuration, gas inlet channel system 20 is
formed by a common inlet port extending from inlet channel flange section 24
branching into two limbs within cylinder head body 2, each limb ending in a
respective one of the pair of inlet openings 16. Inlét channel flange section 24
may be adapted for fluidly connecting to a charge air manifold.

Gas outlet channel system 22 extends from the pair of outlet
openings 14 through cylinder head body 2 to an outlet channel system flange
section 26 at gas system side 6. Likewise to gas inlet channel system 20, gas
outlet channel system 22 is formed by two outlet limbs extending from the pair of
outlet openings 14 and joining within cyiinder head body 2 to a common outlet
port ending in gas outlet channel flange section 26. Outlet channel flange section
26 may be adapted for fluidly connecting to an outlet manifold of an exhaust gas

system.
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At pushrod side 8, a pushrod passage 28"-4ex_tends- tfhrdtigh-'cy'lin'd_er'
head body 2. In a mounted state of Cylinder'head 1, a pair of pushrods may |
extend through pushrod passage 28 for actuation of a pair of inlet and a pair of
outlet valves moveably arranged in gas inlet channel system 20 and gas outlet
channel system 22, respectively. |

In total exactly five cylinder mounting holes 30, 32, 34, 36, 38
extend through cylinder head body 2 in an outer circumferential region of
cylinder head 1. A first cylinder mounting hole 30 is disposed between gas inlet
channel system 20 and gas outlet channel system 22 at gas system side 6. A
second cylinder mounting hole 32, and a third cylinder mounting hole 34 are
disposed on opposing sides with respect to central axis 12 at gas system side 6.
Second cylinder mounting hole 32 is arranged closer to gas outlet channel system
22 than third cylinder mounting hole 34, whereas third cylinder mounting hole 34
is arranged closer to gas inlet channel system 20 than second cylinder mounting
hole 32. In addition, a fourth cylinder mounting hole 36 and a fifth cylinder
mounting hole 38 are disposed on opposing sides with respect to central axis 12,
yet at puéhrod side 14.

Each of the in total exactly five cylinder mounting holes 30, 32,
34, 36, 38 may have a cylinder mounting hole diameter within the range from
30 mm to 60 mm. In some embodiments, at least one cylinder mounting hole may
have a different cylinder mounting hole diameter than at least one other cylinder
mounting hole. In addition, each of the in total exactly five cylinder mounting
holes 30, 32, 34, 36, 38 may be adapted to receive a head bolt or a head stud for
mounting cylinder head 1 onto one of a series of cylinders.

In a mounted state, a pair of inlet valves is moveably arranged
within a pair of inlet valve recesses 40 extending from a top of cylinder head 1
through cylinder head body 2 into gas inlet channel system 20. Similarly, a pair

of outlet valves is moveably arranged within a pair of outlet valve recesses 42
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extending form a fop of cylinder head 1 through cylinder head body 2 into gas

outlet channel system 22.
As can be seen in Figs. 1 and 2, cylinder head 1 comprises

additional recesses and connections which do not include a reference numeral for

. purposes of clarity. For example, cylinder head 1 may comprise cover mounting

holes for mounting of a cylinder head cover (not shown) onto cylinder head 1,
and/or connections for a cooling system that may guide cooling liquid into and
out of cylinder head body 2 for cooling various components such as an injector in
éentral injector recess 18, and gas outlet channel system 22. |

By arranging fourth cylinder mounting hole 36 and fifth cylinder
mounting hole 38 spaced from each other, and on opposing sides with respect to
central axis 12, a component accommodation space 44 is provided between both
cylinder mounting holes 36 and 38. Specifically, component accommodation
space 44 is provided between a section of gas outlet channel system 22 at
pushrod side 8, a section of gas inlet channel system 20 at pushrod side 8, fifth
cylinder mounting hole 38, pushrod passage 28, and fourth cylinder mounting
hole 36.

Component accommodation space 44 provides access to the
combustion chamber. Thus, a. component such as a valve, a sensor, and/or an
injector may be mounted in a respective recess extending through component
accommodation space 44 to a component opening 47 in circular cylinder closing
face 4. For example, in the configuration shown in Figs. 1 and 2, a component
recess 46 is provided within component accommodation space 44, for example,
for mounting a starter valve.

Due to the position of component accommodation space 44, the
same provides an easy access to itself, for example, for supply lines, and control
cables. That provided component accommodation space 44 may be in particular
valuable, as other possible locations for a component accommodation space may

not provide a good access to themselves as the access may be at least partly
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blocked, by, for example; a gas inlet channel systém and a gas outlet channel

‘system at a gas side, or a closely arranged neighboring éingle-cylinder cylinder

head mounted onto a neighboring cylinder.

Alternatively or additionally, a fuel channel system may be at least
partially provided within component accommodation space 44.

Turning to Fig. 3, a schematic top view of exemplary cylinder
head 1 is shown to illustrate an exemplary arrangement of the cylinder mounting
holes.

In the shown configuration, the in total exactly five cylinder
mounting holes 30, 32, 34, 36, 38 are arranged non-equidistantly on circle 48.

However, in anticipation of the embodiment shown in Fig. 5, the in total exactly

~ five cylinder mounting holes 30, 32, 34, 36, 38 may be alternatively or

additionally arranged non—equidiétantly with respect to central injector recess 18.

Accordingly, non-equidistantly as used herein may have two
aspects depending on the context. Firstly, the in total exactly five cylinder
mounting holes 30, 32, 34, 36, 38 are arranged non-equidistantly with respect to
each other as shown, for example, in Fig. 3. In other words, at least one distance
between a pair of neighboring cylinder mounting holes is unequal to at least one
other distance between a remaining pair of neighboring cylinder mounting holes.
Neighboring as used herein means the next cylinder mounting hole in a clockwise
or anticlockwise direction. Secondly, the in total exactly five cylinder mounting
holes 30, 32, 34, 36, 38 are arranged non-equidistantly with respect to central
injector recess 18. In other words, at least one distance between a cylinder
mounting hole and central injector recess 18 is unequal to at least one distance
between another cylinder mounting hole and central injector recess 18. Naturally,
both aspects may be combinable.

Specifically, in the shown configuration of Fig. 3, an arc angle a
with respect to the central injector recess 18 at gas system side 6 between first

cylinder mounting hole 30 and second cylinder mounting hole 32 is greater than
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an arc’angle B with respect to ceéntral injector recess 18 at gas system side 6

between first cy__lind¢r mounting hole 30 and third cylinder mounting hole 34. For
example, arc ariéle a betweén first cylinder mounting hole 30 and second cylinder
mounting hole 32 may be within a range from 45° to 90°. Additionally, arc angle
B between first cylinder mounting hole 30 and third cylinder mounting hole 34
may be within a range from 45° to 90°.

Additionally or alternatively, an arc angle y with respect to central
injector recess 18 at gas system side 6 between second cylinder mounting hole 32
and third cylinder mounting hole 34 is greater than an arc angle & with respect to
central injector recess 18 at pushrod side 8 between fourth cylinder mounting
hole 36 and fifth cylinder mounting hole 38. For instance, arc angle y between
second cylinder mounting hole 32 and third cylinder mounting hole 34 may be
within a range from 90°.to'180°, and arc angle 6 between fourth cylinder
mounting hole 36 and fifth cylinder mounting hole 38 may be within a range
from 20° to 180°.

In some embodiments, an arc angle € with reépect to central
injector recess 18 from gas system side 6 to pushrod side 8 between second
cylinder mounting hole 32 and fourth cylinder mounting hole 36 is greater than
an arc angle { with respect to central injector recess 18 from pushrod side 8 to gas
system side 6 between fifth cylinder mounting hole 38 and second cylinder
mounting hole 34.

In some embodiments, first cylinder mounting hole 30, second
cylinder mounting hole 32 and third cylinder mounting hole 34 may be
positioned such that a channel diameter of gas inlet channel system 20 and/or a
channel diameter of gas outlet channel system 22 are unaffected. On the contrary,
prior art solutions having more than five cylinder mounting holes may affect a
channel diameter of an inlet channel system and/or a channel diameter of an outer
channel system. Affected as used herein means that a channel diameter is

decreased which may result in deteriorated flow characteristics provided by the
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respective channel system leading to, for example, an increased pressure drop. In
other words, in prior art solutions, a coﬁrse of the inlet Cflannel system and/or a
course of the outlét channel system‘may be affécted ina way that a dent is
included in the respective course as a minimum wall thickness between mounting
hole and inner channel wall of a respective channel system may be not undercut.

Additionally, first cylinder mounting hole 30, second cylinder
mounting hole 32 and third cylinder mounting hole 34 may be positioned such
that the respective two limbs of gas inlet channel system 20 and/or gas outlet
channel system 22 combine into one channel close to gas system side 6 such that
each channel can be designed flow optimized for at least a distance that ensures
the required flow configuration at, for example, the pair of inlet openings 16. For
example, additional walls within cylinder head 1 may be providéd and shaped to
increase stiffness of cylinder head 1.

Turning to Fig. 4, another exemplary arrangement of the in total
exactly five cylinder mounting holes 30; 32, 34, 36, 38 is shown.

As already mentioned before, in the shown configuration the in
total exactly five cylinder mounting holes 30, 32, 34, 36, 38 are, in particular,
arranged non-equidistantly with respect to central injector recess 18.

For example, as shown in the configuration of Fig. 4, a distance A
from third cylinder mounting hole 34 to central injector recess 18 is greater than a
distance C from second cylinder mounting hole 32 to central injector recess. 18.
Additionally, a distance B from first cylinder mounting hole 30 to central injector
recess 18 is greater than distance A and distance C.

However, one skilled in the art will appreciate that various other
configurations of non-equidistant arrangements exist in terms of the mentioned
first and second aspects exist, which may facilitate, for example, flow optimized
charge air/exhaust gas channel design, stiffened structure, package requirements, -
and/or close side by side arrangement of neighboring single-cylinder cylinder

heads, and provision of an accessible component accommodation space which in
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turn provides access to the combustion chamber for at leas’t,one“cbmp(f)nent
provided therein. - |

Referring now to Fig. 5, two neighboring exemplary cylinder
heads 1, 1° arranged side by side are shown. For purposes of clarity the close
arrangement illustrated in Figs. 5 to 7 (Fig. 7 showing a respective close
arrangement of cylinder head mounting structures in an engine block) may be
overemphasized. |

Due to aforementioned non-equidistant arrangement of mounting
holes, a close arrangement of two neighboring cylinder heads may be facilitated.
That is, cylinder mounting holes 30, 32, 34, 36, 38 of first cylinder head 1 and
cylinder mounting holes 30°, 32°, 34°, 36°, 38’ of second cylinder head 1 are
arranged to mesh into each other.

" In the shown configuration, as an arc angle between first cylinder
mounting hole 30 and second cylinder mounting hole 32 (arc angle o with respect
to Fig. 3) is greater than an arc angle between first mounting hole 30 and third
cylinder mounting hole 34 (arc angle § with respect to Fig. 3), a close
arrangement of neighboring cylinder heads 1 and 1’ is facilitated.

Close arrangement as used herein means closer than is possible if
having equidistantly arranged cylinder mounting holes with a cylinder mounting
hole between gas inlet channel system and gas outlet channel system. For
example, in the case of arrangement of.cylinder mounting holes 30, 32, 34, 36, 38
on circle 48, circles 48 of neighboring cylinder heads 1 and 1’ may intersect each
other, or may touch each other.

In Fig. 6, another exemplary arrangement of two neighboring
cylinder heads is shown. '

In the shown configuration, a combination of non-equidistant
arrangement of cylinder mounting holes with respect to each other and with

respect to central injector recess is provided.
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The close arrangement of neighboring cylinder heads 1 and 17 is,

in particular, facilitated due to a reduced distance between second cylinder .

mouﬁting hole 32 and central injector recess 18 as well as the non-equidistant
arrangement between neighboring cylinder mounting _hoies 30, 32, 34, 36, 38.
Each single-cylinder cylinder head 1 is mounted onto one of a
series of cylinders of an exemplary engine block as shown in Fig. 7.
Engine block 50 comprises a plurality of cylinder sections 52,
each cylinder section 52 comprising a cylinder bore 54. Engine block 50 is
adapted as a large engine block for a'large internal engine (not shown).

Each cylinder section 52 has in total exactly five cylinder head

- mounting structures 61, 62, 63,64, 65 arranged non-equidistantly around a

respective cylinder bore 54. Non-equidistant as used herein means, similar to the
arrangement of cylinder mounting holes 30, 32, 34, 36, 38 of cylinder head 1,
non-equidistant with respect to each other and with respect to central cylinder
bore 54. Accordingly, the in total exactly five cylinider'head mounting structures
61, 62, 63, 64, 65 of neighboring cylinder sections may be arranged to mesh into
each other as shown to facilitate a close arrangement of neighboring cylinder
bores 54. The in total exactly five cylinder head mounting structures 61, 62, 63,
64, 65 may be configured, for example, as cylinder head mounting holes.

The in total exactly five cylinder head mounting structures 61, 62,
63, 64, 65 are adapted for mounting single-cylinder cylinder head 1, and are
adapted to receive a head bolt or head stud for mounting of a single-cylinder
cylinder head thereon. For example, cylinder head mounting structures 61, 62,
63, 64, 65 may have a cylinder head mounting structures diameter within the
range from 30 mm to 60 mm.

Engine block 50 includes a gas system side 56 and a pushrod side
57 opposing gas system side 56. For each cylinder section 52, a first cylinder _
head mounting structure 61, a second cylinder head mounting structure 62 and a

third cylinder head mounting structure 63 are disposed at gas system side 56. The
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first cylinder head mounting s_tructure'"61__ is arranged between second cylinder

head- rhouhting structure 62.and third"cylivndé'r‘ head mduriting structure 63. A

fourth cylinder head mounting structure 64 and a fifth cylinder head mounting
structure 65 are disposed at pushrod side 57.

In addition, engine block 50 may further comprise a plurality of
engine block pushrod passages 60 at pushrod side 57.

With respect to the arrangement of the cylinder head mounting
structure, it is referred to the discussion of the cylinder mounting holes above, for
example, in connection with Figs. 3 to 6. Accordingly, angles and distances are
not explicitly shown in Fig. 7 for purpose of clarity of the drawing.

For example, similar to the arrangement of cylinder mounting

holes 30, 32, 34, 36, 38 in cylinder head 1, arc angles with respect to cylinder

“bore 54 between the five cylinder head mounting structure 61, 62, 63, 64, 65 may

be unequal. For example, an arc angle with respect to cylinder bore 54 at gas
system side 56 between first cylinder head mounting structure 61 and second
cylinder head mounting structure 62 may be greater than an arc angle with
respect to cylinder bore 54 at gas system side 56 between first cylinder head
mounting structure 61 and third cylinder head mounting structure 63.
Additionally or alternatively, an arc angle with respect to cylinder
bore 54 at gas system side 56 between second cylinder head mounting structure
62 and third cylinder head mounting structure 63 may be greater than an arc
angle with respéct to cylinder bore 54 at pushrod side 57 between fourth cylinder
head mounting structure 64 and fifth cylinder head mounting structure 65. An arc
angle with respect to cylinder bore 54 from gas system side 56 to pushrod side 57
between second cylinder head mounting structure 62 and fourth cylinder head
mounting structure 64 may be greater than an arc angle with respect to cylinder
bore 54 from pushrod side 57 to gas system side 56 between fifth cylinder head

mounting structure 65 and second cylinder head mounting structure 62.
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In some embodiments, an arc angle with respect to cylinder bore
54 at gas system side 56 between first cylinder head mounting structure 61 and
second éylinder head mounting structure 62 may be within a range from 45° to
90°. Additionally or alternatively, an arc angle with respect to cylinder bore 54 ét
gas system side 56 between first cylinder head mounting structure 61 and third
cylinder head mounting structure 63 may be within a range from 45° to 90°.

In some embodiments, an arc angle with respect to cylinder bore
54 at gas system side 56 between the second cylinder head mounting structure 62
and the third cylinder head mounting structure 63 may be within a range from 90°
to 180°. Additionally or alternatively, an arc angle with respect to cylinder bore
54 at pushrod side 57 between fourth cylinder head mounting structure 64 and
fifth cylinder head mounting structure 65 may be within a range from 20° to
180°.

As used herein, the terms “with respect to central injector recess
18” and “with respect to cylinder bore. 54” mean with respect to a center point of
central injector recess 18 and a center point of cylinder bore 54, respectively.

Furthermore, as used herein “pushrod side” and “gas system side”
relate to respective halves of single-cylinder cylinder head 1 and engine block 50,
respectively. In other words, cylinder head body 2 comprises a pushrod side half
and a gas system side half. Likewise, engine block 50 comprises a pushrod side

half and a gas system side half.

Industrial Applicability

Single-cylinder cylinder head 1, engine block 50, and large
internal combustion engine comprising a plurality of cylinder heads 1 mounted
onto a plurality of cylinders of engine block 50 may be used, for example, in
marine ships or vessels, in power plants or offshore applications. In particular, the
disclosed structures may be used in applications having increased package

requirements as described before.
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Generally, aforementionéd large internal combustion engine may
i’nqlude,féatures not shown, such as air systems, exhaust gas systems, cooling
systems, peripheries, drivetrain components, etc. Furthermore, large internal
combustion engine may be of any size, with any number of cylinders, and in any
configuration (e.g., “V,” in-line, radial, etc.). Still further, large internal
combustion engine may be used to power any machine or other device, including
locomotive applications, on-highway trucks or vehicles, off-highway trucks or
machines, earth moving equipment, generators, aerospace applications, marine
applications, offshore applications, pumps, stationary equipment, or other engine
powered appliéations.

| In a further aspect of the present disclosure, a single-cylinder
cylinder head for mounting onto one of a series of cylinders of a large internal
combustion engine may comprise a cylinder head body having a gas system side
and a pushrod side opposing the gas system side, and having a circular cylinder
closing face with a central injector opening, a pair of inlet openings; and a pair of
outlet openings, wherein the central injector opening is disposed centrally in the
circular cylinder closing face and a central axis passes through the central injector
opening from the gas system side to the pushrod side, and the pair of outlet
openings and the- pair of inlet openings are arranged on opposing sides with
respect to the central axis, a central injector recess extending through the cylinder
head body to the central injector opening, a gas inlet channel system extending
from the gas system side through the cylinder head body to the pair of inlet
openings, a gas outlet channel system extending from the pair of outlet openings
through the cylinder head body to the gas system side, a pushrod passage
extending through the cylinder head body at the pushrod side, in total exactly five
cylinder mounting holes extending through the cylinder head body in an outer
circumferential region of the cylinder head, wherein a first cylinder mounting
hole is disposed between the gas inlet channel system and the gas outlet channel

system at the gas system side, a second cylinder mounting hole and a third
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Cyliridér mounting hole disposed on opposing sides with respéct to the central

-axis at the gas system side, and a fdu_rth oylinder mounting hole and a fifth

cylinder mounting hole disposed on opposing sides with respect to the central
axis at the pushrod side such that a component accommodation space is provided
at the pushrod side between the pushrod passage, the gas inlet channel system,
the gas outlet channel system, the fourth cylinder mounting hole, and the fifth
cylinder mounting hole.

In the aforementioned aspect, the cylinder mounting holes may be
arranged equidistantly or non-equidistantly around the central injector recess, for
example, on a circle around the central injector recess.

Additionally or alternatively, the single-cylinder cylinder head
may comprise at least one component recess provided in the component
accommodation space and connected to a component opéning in the circular
cylinder closing face, in particular, for mounting a sensor, a valve, and/or an
injector.

Additionally or alternatively, a fuel channel system may be at least

_partially provided within the component accommodation space.

Although the preferred embodiments of this invention have been
described herein, improvements and modifications may be incorporated without

departing from the scope of the following claims.
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Claims ‘

1. A single-cylinder cylinder head (1) for mounting onto one
of multiple cylinder sections (52) of a large internal combustion engine,
comprising:

a cylinder head body (2) having a gas system side (6), a pushrod
side (8) opposing the gas system side (6) and a circular cylinder closing face (4)
with a central injector opening (10), a pair of inlet openings (16), and a pair of
outlet openings (14), wherein the central injector opening (10) is disposed
centrally in the circular cylinder closing face (4) and a central axis (12) passes
through the central injector opening (10) from the gas system side (6) to the
pushrod side (8), and the pair of outlet openings (14) and the pair of inlet
openings (16) are arranged on opposing sides with respect to the central axis (12);

a central injector recess (18) extending through the cylinder head
body (2) to the central injector opening (10);

a gas inlet channel system (20) extending from the gas system side
(6) through the cylinder head body (2) to the pair of inlet openings (16);

a gas outlet channel system (22) extending from the pair of outiet
openings (14) through the cylinder head body (2) to the gas system side (6),

a pushrod passage (28) extending through the cylinder head body
(2) at the pushrod side (8); and

in total exactly five cylinder mounting holes (30, 32, 34, 36, 38)
extending through the cylinder head body (2) in an outer circumferential region
of the single-cylinder cylinder head (1), and

wherein the in total exactly five cylinder mounting holes (30, 32,

34, 36, 38) are non-equidistantly arranged around the central injector recess (18).
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2. The single-cylinder cyliridef head (1) of claim’ 1, wherein
‘the in total exactly five cylinder fndunﬁrig ‘ho_les"(.30, 32, 34, 36, 38) are hon—
equidistantly arranged with respect to each other, and/or
the in total exactly five cylinder mounting holes (30, 32, 34, 36,

38) are non-equidistantly arranged with respect to the central injector recess (18).

_ 3. The single-cylinder cylinder head (1) of claim 1 or claim 2,
wherein a first cylinder mounting hole (30) is disposed between the gas inlet
channel system and the gas outlet channel system at the gas system side, a second
cylinder mounting hole (32) and a third cylinder mounting hole (34) disposed on
opposing sides with respect to the central axis (12) at the gas system side (8), and
a fourth cylinder mounting hole (36) and a fifth cylinder mounting hole (38)

disposed on opposing sides with respect to the central axis at the pushrod side (8).

4. The single-cylinder cylinder head (1) of claim 3, wherein
an arc angle (o) with respect to the central injector recess (18) at the gas system
side (6) between the first cylinder mounting hole (30) and the second cylinder
mounting hole (32) is greater than an arc angle () with respect to the central
injector recess (18) at the gas system side (6) between the first cylinder mounting
hole (30) and the third cylinder mounting hole (34); and/or

wherein an arc angle (y) with respect to the central injector recess
(18) at the gas system side (6) between the second cylinder mounting hole (32)
and the third cylinder mounting hole (34) is greater than an arc angle (3) with
respect to the central injector recess (18) at the pushrod side (8) between the
fourth cylinder mounting hole (36) and the fifth cylinder mounting hole (38);
and/or

wherein an arc angle (¢) with respect to the central injector recess
(18) from the gas system side (6) to the pushrod side (8) between the second

cylinder mounting hole (32) and the fourth cylinder mounting hole (36) is greater
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‘than an afc_ angle (€) with re_spéct to the central injector recess (18) from the
‘ pushr_od side (8) to the gas system side (6) between the fifth cyiindcr fnouhting
hole (38) and the second cylinder mounting hole (34).

5. The single cylinder head of claim 3 or claim 4, wherein the
fourth cylinder mounting hole (36) and the fifth cylinder mounting hole (38) are
arranged on opposing sides with respect to the central axis (12) such that a
component accommodation space (44) is provided at the pushrod side (6)
between the pushrod passage (28), the gas inlet channel system (20), the gas
outlet channel system (22), the fourth cylinder mounting hole (36), and the fifth
cylinder mounting hole (38).

6. The single-cylinder cylinder head (1) of claim 5, further
comprising:

at least one component recess (46) provided in the component
accommodation space (44) and connected to a component opening (47) in the
circular cylinder closing face (4), in particular, for mounting a sensor, a valve,
and/or an injector; and/or

a fuel channel system at least partially provided within the

component accommodation space (44).

7. The single-cylinder cylinder head (1) of ahy one of claim 3
to claim 6, wherein an arc angle (o) with respect to the central injector recess (18)
at the gas system side (6) between the first cylinder mounting hole (30) and the
second cylinder mounting hole (32) is within a range from 45° to 90°; and/or

an arc angle (B) with respect to the central injector recess (18) at
the gas system side (6) between the first cylinder mounting hole (30) and the

third cylinder mounting hole (34) is within a range from 45° to 90°; and/or
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, an arc angle. (y) with respect to the central injector recess ( 1 8) at
the gas system side (6) beMe_en the second cylinder rﬁounting hole (32) and the
third cylinder mounting hole (34) is within a range from 90° to 180°; and/or

an arc angle (8) with respect to the central injector recess (18) at
the pushrod side (8) between the fourth cylinder mounting hole (36) and the fifth

cylinder mounting hole (38) is within a range from 20° to 180°.

| 8. The single-cylinder cylinder head (1) of any one of claim 3
to claim 7, wherein the first cylinder mounting hole (30), the second cylinder
mounting hole (32) and the third cylinder mounting hole (34) are positioned such
that a channel diameter of the gas inlet channel system (20), and/or a channel

diameter of the gas outlet channel system (22) are unaffected.

9. The single-cylinder cylinder head (1) of any one of the
preceding claims, wherein each of the exactly five cylinder mounting holes (30,
32, 34, 36, 38) has a cylinder mounting hole diameter within the range from
30 mm to 60 mm; and/or .

wherein each of the exactly five cylinder mounting holes (30, 32,

34, 36, 38) is adapted to receive a head bolt or a head stud.

10. An engine block (50) for a large internal combustion
engine, comprising:

a plurality of cylinder sections (52), each cylinder section (52)
having in total exactly five cylinder head mounting structures (61, 62, 63, 64, 65)
arranged around a cylinder bore (54) for mounting of a single-cylinder cylinder
head (1) thereon, wherein the in total exactly five cylinder head mounting
structures (61, 62, 63, 64, 65) of each cylinder section (52) are non-equidistantly

arranged.
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I1. . The engine.block (50) of claim 10, wherein the in total
exactly five cylinder head mounting Structures (61, 62, 63, 64, 65) of neighboring

cylinder sections (52) are arranged to mesh into each other.

12.  The engine block (50) of claim 10 or claim 11, wherein the
in total exactly five cylinder head mounting structure (61, 62, 63, 64, 65) of each
cylinder section (52) are non-equidistantly arranged with respect to each other;
and/or

the in total exactly five cylinder head mounting structures (61, 62,
63, 64, 65) of each cylinder section (52) are non-equidistantly arranged with
respect to the cylinder bore (54).

13.  The engine block (50) of any one of claim 10 to claim 12,
further comprising a gas system side (56) and a pushrod side (57) opposing the
gas system side (56), and, of the in total exactly five cylinder head mounting
structures (61, 62, 63, 64, 65) for each cylinder section (52), a first cylinder head
mounting structure (61), a second cylinder head mounting sfructure (62)and a
third cylinder head mounting structure (63) are disposed at the gas system side
(56), the first cylindér head mounting structure (61) being arranged between the
Second cylinder head mounting structure (62) and the third cylinder head
mounting structure (63), and a fourth cylinder head mounting structure (64) and a
fifth cylinder head mounting structure (65) are disposed at the pushrod side (57);
and wherein at.least one of

an arc angle with respect to the cylinder bore (54) at the gas
system side (56) between the first cylinder head mounting structure (61) and the
second cylinder head mounting structure (62) is greater than an arc angle with
respect to the cylinder bore (54) at the gas system side (56) between the first
cylinder head mounting structure (61) and the third cylinder head mounting

structure (63);
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an atc angle with respect to the cylindet-bore (54) at the gés
system side '(56).ﬁl‘)étWCen the second cylinder head mounting structure (62) and
the third chinder head mounting structur_e'(63.) is/ greater than an arc angle with
respect to the cylinder bore (54) at the pushrod side (57) between the fourth
cylinder head mounting structure (64) and the fifth cylinder head mounting
structure (65); and |

an arc angle with respect to the cylinder bore (54) from the gas
system side (56) to the pushrod side (57) between the second cylinder head
mounting structure (62) and the fourth cylinder head mounting structure (64) is
greater than an arc angle with respect to the cylinder bore (54) from the pushrod
side (57) to the gas system side (56) between the fifth cylinder head mounting

structure (65) and the second cylinder head mounting structure (62).

14. The engine block (50) of any one of claim 10 to claim 13,
wherein for each cylinder section (52), each of the in total exactly five cylinder
head mounting structures (61, 62, 63, 64, 65) is adapted to receive a head bolt or
a head stud.

15. A large internal combustion engine comprising:

an engine block (50) according to any one of claim 10 to claim 14,
with a plurality of cylinder sections (52), each cylinder section (52) having in
total exactly five cylinder head mounting structures (61, 62, 63, 64, 65); and

a plurality of single-cylinder cylinder heads (1) according to any
one of claim 1 to claim 9, wherein each single-cylinder cylinder head (1) is
mounted onto a respective cylinder section (52) of the engine block (50) via in
total exactly five mounting members connecting the in total exactly five cylinder
mounting holes (30, 32, 34, 36, 38) of a respective single-cylinder cylinder head
(1) to the in total exactly five cylinder head mounting structures (61, 62, 63, 64,
65) of a respective cylinder section (52) of the engine block (50).
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